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(54) RUBBER MIXTURE BASED ON 

NONCROSSUNKED RUBBER, CROS5UNKED 
RUBBER PARTICLE AND MULTIFUNCTIONAL 
I80CYANATE 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a rubber 
mixture for preparing a vulcanized material having 
an advantageous combination of mechanical 
properties such as a tensle stress at the 300% 
elongation, an ultimate elongation, a 
resistance, a wear resistance and the like. 



comprises (A) a noncrossfinked rubber having a 
double bond, (B) a crosslinked rubber particle and 
(C) a multifunctional teocyanate. On the base of 100 
pts.wt of the rubber component (A), the mixture 
contains 1-150 pts.wt of the component (B) and 
1-100 ptswL of the component (C), a 
multifunctional iso cyan arte. This rubber mixture can 
be used for preparation of a vulcanized rubber 
material and various kinds of molded rubber 
material. 
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SOLUTION: The rubber mixture of this invention 
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(57) [§?£>] 

[If®] 300%<o#jK-e<o?l?fii))c-ti. 31 

* *-r « mttn: i * * <r> * a * 

-ftt*>=fAjS;$5-(A)<oi00£fia5 (phr) tc£o'v>t\ iS 
^^<O^(B)<OSd*1fiftSB~150**SC-C*»), # 
tf&te* Vv7*- b (Jft£C) O©* s lfi4gp-I00* 
« *^»-C* i) > JD^iJ J: tftt*© 



[#it»*^i£B] 

[*** 1 ] -w&% i i **«t (a) , 3§ 

»^Att?(B) £ <t trgMMfctt * V > 7 *- b (O jJ» lb & 
J^S^-CioT, v»-r*L<>'3 p A**(A)O100*S 

SP(phr)u*c?v»T, »#»*o*#(B)o*ana:*« 

~150*fiSBT-*0, p-Mm&J Vv77- h 

<oft*n *fia> - 1 oofifiSCt:-* 4 =r a iE£*o 

[91**2] =rAJpi(E#cotlitU««t4»**lueE 
'-r^tS«, KKr^b, n^T^A-b, n 

[0 0 0 1] 

& ^Aji-£-W±, 300%O#I£T s <7>5I3S9Il-:£i, «&# 

fij & a** t>* t #-r * sn^fr * * tz *> u# 

[0 0 0 2] 

£ y-70'C-?o^: ft P-/'Jx/x (/hs.fctea* 

[0003] ctucwaLTs *a#n=»5 12 

4 408^-. #g|#fFl&5 395 891-^, K -f 7 H#fH)E-A& 
197 01 488.7"^-, HDE-A^197 01 487.9-f-, |^DE-^S19 
9 29347. 3-f-, |BJDE-Alil199 39 865.8-?-, HDE-nA»199 4 
2 620. 1-S§-rt J #M£*t& 0 

[0 0 0 4] iS3Sfi<UM£ffi£ ft JUttttUiMt* 
v-f ?uy)VnmUtm (300%O#*TO3 156 
S3 oo-, SK#*-D-. 91 *K ft ttfflt* 
^-r**^> 0 -*tl±, iSlttoK^&SsootefcjlJ&i-**: 

ft«ffifc«tJ>'ffiEI#«£ffifF$-e£o &oT, fe^E*r 
* t + 4 =»" A JpaEflco? I » •) Jo* * $ * * ^ * 



(2) #&8 2 0 0 1 - 1 8 7 8 4 1 

2 

$ <b k , di mn i ®t $ * i z. t tmm® * m & 

[0 0 0 5] «««tLr*-^r?»>S:*irt4 

(C*ti-*#«f1t7S f *1SrtC^:ftv> (0. Bayer, Angewandte 
/0 Chemie, Edition A, £59%, SS9^\ 257K-288H, 9 
1947) o 
[0 0 0 6] 

[0 0 0 7] 

tt-ft-t^ri-i^W^AOO, *«a'Att ; J-(B)*JJ:O f 
^ttett 'f v v r * - MOtf»fc * s =r Ais-^t?* o 
T, V'tnt 3-A^(A)<0100mSa5(phr)lC^o-v^ 
T, ig^*<7)^(B)<7)**nfi4SP-150SSffl5T-* 
0, #fitt^V-/7f-h (*»C) Ofi^1**ffl5- 

ioom*Sl5-e*> 4 =fA»#i» 4 o 
[0 0 0 8] *^i:J:4!ffiLv>^!l^tllJ, v>-r 

a-AfiS:^-(A)<7)ioomi:gpu*o'v^T, 5fi*gc~ioo 

^Att^f (**B) i3«tt>*3S*-50S*a5 

30 ^fitt-fvyr^-h (rt$K) 

[0 0 0 9] -Ig^^tfi^li, DIN/ISO 1629 

l-fi£o TJt$c ^ tt^Rn'A T-*4 J: 1 X'$> Z> t m 

Mr: 5?«fcrfA 

SBR I 7tV>/7^'/ii' ^A 
BR: y?yiV^A 
nbr : - h 'J ^ 
40 IIRIT'^^^'A 

Bl |R : mm-tttiM. 1wt%-10wt%T-*4^f!l'ftl' V 

Cl IR : tiBR-frttftiPO. 1wt%~10wt%-C****ffc>f v 

HNBR : b V * ^<±iW^*3Kffc- h "J 

SNBR : 7.f-\sV/-79Vx->/7 9 U D- h U^rfA 

CR: ?nnyv> 

enr: ^ -> =TAitzit^r<D m&ty) 

50 X-NBR : * ^ -> ^-ft- b 'J ^ 



-2- 



(3) 

3 

X-SBR : )l>#* v )Vit*TV >/r^vx > n # y 

[0 0 10] L**U —««^*^*-r*^A<iSfc. 
DIN/ISO 1629Ue6oT*B5eSix*M^T-*4 <fc n 

If, EPDM^f tlho 

[ooii] *»Wu-k*^Aa^W(c*v^r«ffls*L 

TIE K EIR ^ntv^i:^:, JiDSfcflcS? T*@lo^7 
h U v * * C^t £ ^ *frf-*>tt^ * L » « f 

[0012] kKo + yA'i, a/i* r^y 
[0 0 13] -&flB*o»A(i. SFS^n^y-r-^o* 

[0 0 14] #W-$£miZ£2>*<D£7b'gn&<Dm 
AltfthtLrteV, Wilf, M.L. Hal lenslebenO TChe 
misch modif izierte PolymereJ (Houben-Weyl Methods 
n der Organischen Chemie> IMJSu TMakromolekulare 

StoffeJ . ^1fP-^3a> ; Georg Thieme Verlag Stutt 
gart. New York, 1987 ; 1994 H-2042K) > K>f^SW# 
KDE-A#2 653 144^-. ©Cffl#i^EP-A^464 478^\ REP 
-AH806 452-?-. jS^O* K>f ygW$mi$«£l98 32 459. 

[0 0 15] ^A^O-BBB^4(i> ®^W^«i0.05wt% 30 
-25wt%~C<fc ffit< li0.1wt%-10wt%T££o 

[0 0 16] *»WUJ:4«R*»^i5v^r«ffl?*L** 
S^Afi? (i/**>i9>&, ti, TSeo=r 

BR: #'J^y*> 

ABR: ^vx>/7^ U ;HlCi^7^^xXf^3 

ir: -fj'fvri/^ 

SBR: W^S^ s 1wt%-60wt% (ffiKli, 5w 

X-SBR : ^ y ^ft^ f 1/ ^/"/^ y x > 3 ^ i; v 

FKM : 7 ym^^ 
ACM : T ^ U 9 - h 

NBR ; 7^'jnx h V ^#*l:^5wt % -60wt % (4fS L 
<tt, 10wt%-50wt%) fi^^'J-Z^yx^^^'J 

X-NBR : fj v Mfc- h »J ^ A 

CRl-fV^nnyi/y 

i ir : yyu>^*a^o.5wt%'-iOwt%-c*^>f 50 



4#R3 2 0 0 1 - 1 8 7 8 4 1 
Bl IR I ***#** , 0.1wt%-10wt%T-*4ll*ffc>f V 

ci ir : ^^fi^o.iwt 0 /o-iOwt%r^^>i£^f[:^ v 

HNBR : »$Mc*ffc- h U * t fc(±*&*«fb- h } ) 
EPDM I V >/"fu tf v Jt > n # ij 

eam: xfi,>/7^'j7- f^'jv- 
evm : ^ v>/ffiHif— ;p=i#u v- 
C0£ i I x b* ^ D D t: K U > 3* A 

q : v u a - > =f a 
au : ^° i Jxxf ;^i/^>^'J*7- 
eu: ^'jx-f^^vr/'fjv- 
[0 0 17] *»WUfi£>>T«fflSii»4=rAS^tt, 
Sl^ltS^Snm-IOOOnm-e* >K ffil< iilOnm 
-600nirfC&& (figx- ? (iDIN 53 206(1 ££) 0 -f- 

*^*3lt*^Ae^o*a«ft (Qi) tt*J:-E-l-l5-C 
#iL<t±i-io-e*4 0 

y^Ofifi: (20,000rpm-ca^«L/i^) *3 

80wt%~100wt%l?<fc *) , ffiL< (i90wt%-100wt%T* 

$> Z> o 

[0 0 18] ±I£^^-/<0^e3'A^<bffiffl^^#^»?iS 
*=/"A8tf- (^^) OsSSli, dlWCIiftibnt 
i3 19 . 0!x.lf, *@#K=*5 395 891-^£<fcU f Efcffl!i#ii=E 
P-A^981 000 49.0-f-{Cl£|g$tLr^-S. o 

[0 0 19] S<bK N SHfcS-tiriifcUiorarAe^. 

©A-f/V y Kr***«*U J: oT««t4 i 1 1 i 

fix. if, 39 865.8-%-izmm 

[0 0 2 0] I^Ctfli**^ 
K-CJBHW^A-r h 'J y ? ZKtt-tZrfAUT-Otii&n 

mz-gmmz x ■? xwm~vmir * £ t &x- z « 0 

[0 0 2 1 ] £0^t, tKD#v;l/S, a/UsK^rv 

[0 0 2 2] (3'Ay;P) o^MSJ:^ 

Iif> K^f -yS^K=ai^^199 19 459.9^-, [B]»199 29 3 
47.3-f-> |SI^198 34 804.5-f"t-KfS?^TV^ o 



5 

(0 0 2 3] CO.&HiJ^TO*, MYu*\/)Vm. T 

i j r 5 vmt$ & xi/ item: )\> -> £ =»* a 

[0 0 2 4] -OH*, -COOHg, -WHa^, -CONHa*, -CON 

ff ft-f 4 tin $ *tfc*» £ 

[0 0 2 5] *»Wt=J:*^a'&*t=ie«&^^l6tt 
-TvvT*-h (*#C) 4: LTIi, 53^1*1 t-2ffl£UiO 
-fVv7^-hi, $Jf L<!±21I, 31iiJ J:^4fliO-f 

vv7*- Mfc**-*-*)* v->7*- ha**?*?**. 

1; =f-7-^cJ3j:y f ^'J-7-^#'ff^ft'f V vT* - h 

(HDD -e* 0 , SSWHSM^'b Sfett -f v v r * - h o 
ft^fllt L-TIi, ®lxJi\ 1--fV>7th-3- KV 
•>7t h -3,5,5- h ') )V*s >? 

(4 y*n>v-f V~>T*-h/\PD\) T**4 0 ^#$1 
^tfgft'f v>t- KOftSEWt LT(±TIE<0*><7)£3& 
(f4w t#T*#4 : 2,4-y-fVyTt r- h^i>iiJ: 

r>'2, e-f-fv/TtFF^ftft zm**i&-f 4 i* 
fljo*tt#a-£f& (TDD ; ->'7i;w * > V v 
7*- K W£li\ y7i-W * >4,4' -vW V v7 
*-K y7i-^?^2,4 , -/'fyy7^-F, v 
7i-*^?>2,2'-y'fV/77-- h^ibWcMlS-t 
*I*fflWlMtf*a#* (HDD „ -J-7*V>1,5— >V 
V->r*-h (NDI ) £ X 0*4,4' ,4" — hU-f Vv7th 

[0 0 2 6] •a*-*<0««l*UlJV»r, f&jKE 

cD*3-^lc*t1-£!gi£ft£fg:T$-£4) , ^titfeft-l' 
7-/7I-FW £ ftfiSSmSffl L * tt *ttf & <b * 

l>'=j^bfc£WCTraiftfc7'ny*>^-efc»K # 
)^m, *707^?i|, *4rvAf tzltp-ifi] fr* 

[0 0 2 7] ^HWUii^Ajft-frttJi, *D«btlTV^ 

n-AiiKi^R jo i $ <b u-£*-r * - a*-e £ 

K2> : 

[0 0 2 8] •*--f>777i'o ;m:HU«i? 

ft, 7r-^A-.f>77 y 4 

79 y *fttci£oTPI«$il, 20m 2 /g~- 200m 2 /g<7)BETS 



(4) If ffl 2001-187841 

6 

HllltffU m X. If, SAF, ISAF, IISAF, HAF, FEFi 
tiGPFO *-*'y77^i t*T-£> 4 o 

*U.toTWRS*U Jt^MW^SmVg^ 1000m 2 /gT-& 
ff-S L < (±20m 2 /g-400m 2 /g (BET*B») X°£> *) , 
-^e^-^ X^5nm-400rmT-* 4 (Z|»iSB^ v V 
*o :Oiliy';*li, ^St-JoCT, AlK-ftft, Mg 
WLim. CaUffc*, BaKffctJ, ZnKfk^ J: OTi Kfb» 

& ft?**), BET*®»7> ? 20m 2 /g-400m 2 /gr- 
ab »5 , -^*i^jtg^5nm-400raiT-*) 4 ^ffi^ ^ Sffflo 

>; * 4 f o 

[0 0 2 9] • ^ItKfttt. ^ft*#&, ^-fb* *v") 
20 '-^JRORBMao ^V'/fA, ISt^-^A, 

•IftBTfflft^ <#'J7 5 K, !K'ii^f«', 755 
K) 

[0 0 3 0] Cn."b<0^*^Jfi, =TA^A(7>100mfiSC 

50 i:icfv>t, o.ifi»as~ioofifi6&o*t i 'ffiffl-f £w t 

[0 0 3 1] 10**»~l00**»<O««=f Att^ (ft 
ft-B) , 0.lSfiSI5 : -100fi*a5(7)*---K>-7'9 y ^, 

^hmmn*. -ett-r^rfA^Awioosisci:* 
sao*ii*«iioo**aj*iHx«v»o 

40 [0 0 3 2] *f&WU«t-6^Aa^-W*> i£-<'bitTV^ 

sij, Tfe^^i, BMti»ih«, taummm. simm. ttif 

09x.l£, J. van Alphen, W.J.K. Schoenbau, M. van T 
50 empelOGummichemikal ien (Berliner Union GmbH, Stut 
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(5) 

7 

tgart, 1956) &> <fc f»landbuch fur die Gummi industrie 
(Bayer AG, ^2K5, 1991) UfaffcStlTt^o 

[0033] */*nm%ssa. Bttt-tzmRnzftizfti 

(A) <7)1 00**815 iC^o*^ TO. 1 SfigP ~ 50* "kUXh 
10 0 3 4] *#&WUi^3'A?S^-t;(±* /c, &*co3? 

^->'T ;k -> r % ;HS h r u >k ^v->7? ;ug$ h 

')7'))K l,2-#')7'?V''i> > N, N' — m— 7i;l/> 

ifc, #§7*3-)K ftf* L< J±, 2ffl~4ffi 
OC2-CioT^n-;u (j.^b>^*>; -/tm^ 
y*-*, 1,2-r^ Vv**-;K ^-^v*-^ 2 
1B-201B («FiL<(i, 21@-~81S) ot*vxf i/>a 

t- )\> *> i * , mm xmmm * u * - 4 

[0 0 3 5] QffiMt LT, >f J: IT 

(A)oioos*gr>u^o-v>r. o.im»sr>-ios*a5oa 

T% »i L<li0.5**SI5-5**a5O*T*«ffl$n^ o 
[0 0 3 6] *&mz£Z>=rj*iSL&yHt$tz, tfoift 30 

|5J1*IC, =TA^(A)O100«ig|5(Z||^V»T, fc«fc-?-0. 
1Sfi%-10SiS|5OS:T% «P£ L< l±0.lS*%-5fi 

[0 0 3 7] *ftfl»:J:4^a*»l4, »?>itrv»4 
#tt"C» «x.(f, --y-t tzl±&&& Lffi 40 

^•{±, a#2o < c--ioo , ccois^-iaK-c^ft)it^o 
[o o 3 8] ^awuisa-Aa-eifciiifc, 7f^ 

^s-^xy^xis^ (jsa-a+b) ci^l, x^-em 
[oo3 9] *fkWK£z>=r&m.&®<r>mmz&vz<B 



WH 2 0 0 1 - 1 8 7 8 4 1 
[0 0 4 0] #£WU<fc£-3'AiS£-%W\ 4pe>itTv^ 

3>^7^*h, n-^-n^ ?f-v*>s-gs> ft 
[oo4i] L\<mmi%.i.~mif2> : 

¥<0)&XWK1lt&4 v>7^-KC)i><bi*^?l 

^ftfiot, u»i»it«> ^Afi£^(A)O100Sl:SP(phr) 

u*cfv»r> «*»tojs«'(B)«)i:**i**a'-i5o» 
figr>r-*> o , ^-umm v->r*- y (6K5K) o*^i 
Sis'- ioos*gr>-c*& a =ta rl^-tro 

(2) 5K*»-100**«O««^AttTF(B)iJJ:t«* 
S~50*fiffl'O#tll61t'1' 7v7T- h (C)^, ^-TiX 
i> n*A^(A)<0100m*SPU^o'v»T^Aift^-ljit<{c-i¥: 
•flEi-*if:*«F«i:-*-4> ±fe&l*Kse«<7>rrA?!-§- 

[0 0 4 2] ( 3 ) DWESW^Att^-CB)!*, IMF-US 
^5nm-1000nmT-ab •) , h ^i>+-C<7)J^5gJ&^1 -15 

(4) ttf l-^ s 4< t ^211(7)^ V vT*- h^Sr-t 

[0 0 4 3] (5) n'AJp^f$:<DSSit(Ci5tt^±fBmi 
(6) ffi«OaSO^Affiff^<DS!l^tCi3lt^±iB^l 

ttJfcx -5"f +»JS55?B, «t)S. RSxW> 

[0 0 4 4] (7) -fVS^T*- htRJ&L»**Sll6* 

(8) fl?rlB3'Ay;Ki, t Kn+y^i, *;u^->;v 
7^S*J: IT/ ttzitTS. Y'&X"Umt ?ilTV» 

[0 0 4 5] HifePJ 
S^24wt%OSBR'7 , ^r**^>o itt(i> 50wt%<7)NR=r-A 

<o-i-*g t v ^ ^ - / < » <f-<r>WMX'*%W iz x z 

-§-"#S:75 ? 24wt%OSBR9f- y <Bayer France (Port 
Jerome) ^"c-lf^ti^Baystal BL 1357 (S^ffiffif) ) 
^1.5phrOv^ JMJl't^y K i: * t »C «t 
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9 

0 854 170*O*S(SWlua!oTffo^:o COTOny 

[0 0 4 6] B)v-f ^d^(2) : 70ny;H2)li, 
x^V>^** f 24wt%-C**K > Kn* 

v jc ^ ;u -e^wflfcft s ti feSBRy ;u -e * & 0 y * (2) t± > 

* fifcSBR^ x y * * (^ni:riLtliy;Kl)S: 
#SOit) £3phrO^ * * U KD + yxfjl 

(hema) T*JRJSi>*i±^»-r^c:tUi:oTSlS{Sti 

[0 0 4 7] 1.5phrOv? < 

K-Cft*«S*tfcSBR9-ry (Baystal BL 1357 

tit, 7f7^xoi*t*iS:20irt%i:Lfco 3phr 
097%^ * ? y A'Blfc Kn + ->xf /ut7f y ^xco@ 
ff^*fiU36o*v^T*Dx.^ ^LT0.12phrO50%c7)p-^ 

Lfc**fc70t;uatf*U ^v^^^ifift-eiWBiaff L 

^^>^;i^7^ >aez:*ffli»o^ h u ^Aii (basf*^ 

ff^tt&Rongalit (Sftffift) ) O0.5*t%*»*«\ 

*Px.^o pH«£\ lN*«fb*by**»ift*ai 

il>:t(:«totpH9t^t:fto/:o 70feil*moR 

tzo 7T7 ^^SfOftliO. 987g/cm 3 "C&ofco €ff 
ttgliTIS^il *) V&otz : dio=46nm ; d50=52nm ; d 
so — 57nm 0 

[0 0 4 8] ^fp^tL^SBR^T-7 *X*i£«$*&l» 
fc, KUTIBO*ftlWih**H<*^100«*»^*cfv^ 

0.05phr 2,2->^l^>-tfX (4- > ^;l/-6-v * n 
^v;i/7xy-JH (Bayer AG^<bf#<b tt&Vulkanox 
ZKF) 

0.22phr v-tert-^;W-p-^ U-y-^ (Bayer AG 

ft &Vu I kanox KB) 
0.38phr y-7^JWvVnt>t-l^ (Ciba Ge 
igy AGj&*rfbf»rfb*l&PS 800) 0 

[0 0 4 9] M Kn^rv;Hfe-C«f<»$*tfcl9.86%OSBR 



(6) #12 0 0 1 - 1 8 7 8 4 1 

777^ OS. 035kg £ fciB S 4 fc * tl , 6000g<O 7k. 
795.6gOtgft^ h y * A# J: Ctt25gtf>it«fb#J (Americ 
anCyanamide Corporat ion^ h% h tt&Superf loc 
mU) C567 (1%) ) irSSCAH/Co ^^itWiit 
JliJSreOtUJnftL, pH«£. 10wt%5£^SrttfflLT4(Z 
-e<7)pHffi£*^L&tf ? ^ »*3*t7t9 7-y 
*x*it*fbfflu*ALfc 0 7f7^^iJDi^ rs 
^*60t:WlIlJftU ^^T-^*SriJOx.^Cli:U «toT 

fc (&60B#[SJ) o 
[0 0 5 0] ftbiltzYn>(2)\t, r^^*a**97wt% 

fc r ;w (2) OOHfiB t±, 1 g<0 A y ^ & fz *) 9mg<7)K0Hl:*> 

*k ^9xte»«KT fl tt-9.5x:"c*ofco 

[0 0 5 1 ] C)^y^(3) : v>f ^nr;K3)(i, X^ 
V>^t** f 40wt >^^';^»liKn*yx 
■f-^-e*Mtf»*iifcSBRy^-C**o r^(3)4r. Baye 
r France (La Wantzenau) hiXh * 4 J^^Kr 

20 ylene (SSffitK) 1721 9 x * * **»fetbftLT* I.Oph 
rOv^ * ^K^t^y Ki:Of&SS«i3 JiCFSphrO^ * 
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